Gene modulation accompanying differentiation of normal versus malignant keratinocytes.
Using tetradecanoylphorbol 13-acetate (TPA), a known inducer of epithelial cell differentiation, and Northern blot analysis, we investigated in normal versus well-differentiated malignant keratinocytes the modulation of genes implicated in their growth or differentiated function. In normal keratinocytes transient c-fos induction was detected within 30 min after stimulation and was followed by rapid down regulation of the proto-oncogenes c-myc and epidermal growth factor receptor. Within hours after stimulation mRNA levels for three well-characterized differentiated keratinocyte products, involucrin, interleukin-1 beta (IL1-beta), and fibronectin, were induced, as were those for a growth arrest and DNA damage-inducible (GADD 153) gene and a small proline-rich (SPR1) gene, both known to be associated with differentiation but with of as yet unknown functions. Heat shock protein 70 gene was initially down regulated and was induced only after 48 h. The well-differentiated malignant keratinocyte cell line differed in that the c-fos, GADD, SPR1, and IL1-beta genes had several-fold higher induction, but involucrin mRNA was undetectable and fibronectin mRNA was only minimally induced after TPA stimulation. Malignant cells reached terminal differentiation faster than normal keratinocytes as measured by inability to exclude trypan blue dye, and in situ hybridization using a riboprobe for the differentiation-associated SPR1 gene showed that normal keratinocytes constitutively express this transcript while malignant keratinocytes with virtually identical morphology and growth rate do not. These studies greatly expand our understanding of gene activation and down regulation during normal keratinocyte differentiation and imply that a malignant cell line, even when retaining the phenotype of normal cells, differs in its response to outside stimuli, furnishing at best an imperfect model for investigating the molecular mechanisms of cellular differentiation.